The placement of the magnets in the support structure is subject to a positioning error which in turn leads to a survey alignment error. Also, the two point support of the magnet structures cause a systematic error due to the resultant structure sag. The superposition of these effects results in the magnet axis being positioned off the ideal optical axis. The manner in which these errors are introduced into the ATA is directly simulated. The beam, represented by a collection of particles drawn as a sample from a distribution, is taken through an ensemble of misaligned machines. Distributions are constructed to show the effect of these errors on the beam as it exits from the structure at 50 MeV. It is also possible to investigate the effect of injector misalignments by appropriate definition of the beam entering the ATA.
Introduction
The Advanced Test Accelerator (ATA) consists of linear induction acceleration modules and concentric solenoidal magnets mounted in support structures placed linearly one after another to form a 256-foot accelerator. Electrons are injected from a 2.5 Mev foilless anode gun and exit at 50 MeV after passing through 190 acceleration cells that each add 0.25 MeV. The placement of the magnets in the support structure is subject to a positioning error which in turn leads to a survey alignment error. Also, the two point support of the magnet structures cause a systematic error due to the resultant structure sag. The superposition of these effects results in the magnet axis being positioned off the ideal optical axis. The manner in which these errors are introduced into the ATA is directly simulated. The beam, represented by a collection of particles drawn as a sample from a distribution, is taken through an ensemble of misaligned machines. Distributions are constructed to show the effect of these errors on the beam as it exits from the structure at 50 MeV. It is also possible to investigate the effect of injector misalignments by appropriate definition of the beam entering the ATA.
Each CA, Fig. 1 The mispositioned first and last solenoid of the support structure are used to perfectly align the CA thus causing the structure to be tilted out of the ideal horizontal plane (survey alignment error 66) and then each element is positioned vertically along a curve representing the structure sag, Fig. 2 . This is repeated for all structures.
In Figure 5 are plotted the maximum widths of the <x> and <y> distributions of Figure 3 as the element placement tolerance 6r goes from 0 to 3X the design value of 35 mils. This is done for a sag of 0 and 50 mils. An almost linear variation is obtained, doubling the allowed tolerance will give rise to beams that are about twice as far displaced.
The beam is modeled by drawing samples from a Gaussian distribution to define the momenta and positions of a collection of particles. This initial state vector (P, X) is transformed through the system using appropriate translation and rotation matrices to define it locally in each CE, At the end of the structure the final state vector (P, X)f is saved. This process is then repeated for many machines, or beam samples, to generate a statistical sample of final state vectors. Studies can be done on the effect of parameter changes. In particular, alignment tolerances, beam positioning errors, and field or energy errors can be easily studied.
Diagnostics
There are basically two types of diagnostics that are of interest, those showing deviations of the accelerator from the ideal machine and those that show the beam behavior. For investigation of ATA misalignments, the latter are of primary interest. 
Results
The results presented were obtained from runs set up to simulate the ATA structure. The basic parameters for these runs are given in Table I 
